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In the year 1905 Wright published an account of his 
observations on the behaviour as regards leaf change of a 
large number of trees in Ceylon, chiefly at Peradeniya, 
from which it appeared that as a general rule deciduous 
trees changed their leaves at Peradeniya in the dry 
season in the early part of the year, though many species 
showed irregularity from tree to tree and from year to year. 
More recently Coster has published observations on the 
behaviour of trees in Java, both in the east (which has a 
long dry season) and in the west (which has a shorter but 
usually regular dry season about July-August). It appears 
from Coster’s papers that trees in West Java behave much 
as at Peradeniya, but that leaf changes of trees with annual 
periodicity take place about six months later in Java, 
corresponding with a dry season of July-August instead of 
January-February. Singapore lies between Ceylon and 
Java and possesses a more uniform climate than either. 
Moreover, it is obvious even to a casual observer that many 
deciduous trees do not change their leaves at any fixed 
season of the year, and that trees of the same species often 
behave differently from one another. It occurred to me 
therefore that a careful record of the behaviour of 
deciduous trees in Singapore would be of considerable in¬ 
terest, and in August 1927 I began a series of observations 
which has been continued up to the present time. I have 
to thank my colleagues Mr. E. J. H. Corner and Mr. M. R. 
Henderson for regularly observing a number of trees dur¬ 
ing my absence on furlough from June to December 1930; 
Mr. Corner has also kept records of some species for a 
longer period. In addition to the leaf changes of deciduous 
trees, I also made some observations on the flowering of 
evergreen trees, particularly of fruit trees. It was apparent 
from the first that the only observations which would be 
of value were records of the behaviour of individual trees, 
as different individuals of the same species behaved so 
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differently. I therefore selected a number of trees in and 
near the Botanic Gardens, Singapore, which I could see 
frequently, and inspected most of them weekly. As time 
went on I found other trees which promised to be interesting 
and added them to my list; my records of these trees are 
therefore not so complete. 

The temperature of Singapore is so uniform throughout 
the year that it can have little influence on the seasonal 
behaviour of trees. Rainfall and atmospheric humidity 
show greater variation. The one apparently constant 
feature of the rainfall is the wet season in October-January, 
during the north-east monsoon. December and January 
average about 12 inches (30 cm.) of rain each, which is 
not an excessive amount; but during this season rain falls 
nearly every day (often light rain over long periods) the 
sky is nearly always cloudy and atmospheric humidity is 
usually high. There is usually, but by no means always, a 
fairly sharp change to drier conditions about February; 
this is the only well-marked seasonal change which occurs 
in Singapore. Penang has a much more regular and pro¬ 
nounced dry season about January-February, and in this 
it agrees with Peradeniya. From February to September 
the weather in Singapore is very uncertain; dry periods 
may occur, but rarely any very wet ones. Taking an 
average of a number of years, these months have each 
from six to eight inches (15 to 20 cm.) of rain. Indeed, 
from a graph showing the mean monthly rainfall no definite 
seasonal changes can be deduced. Individual months, 
however, are often much drier than the average, and a list 
of the driest months since 1890 is interesting. There were 
18 months in 41 years which had less than 2.5 inches 
(6.3 cm.) of rain each. Of these months 6 were February, 
3 March, 1 April, 5 July, 2 August and 1 September. It 
is therefore apparent that in addition to the tendency for 
dry weather to occur in February and March after the wet 
season of the north-east monsoon, there is a fairly marked 
tendency for dry weather to occur in July and August, at 
the time of the driest weather in Java. It is also evident 
that in some years there is no really dry season at all. 
The accompanying diagrams show (1) mean monthly 
rainfall at Singapore, Batavia and Peradeniya, and (2) 
the variation in monthly rainfall in successive years in 
Singapore. 

It appears to me that the records which I have been 
able to collect show that many deciduous trees respond 
regularly to the usual change of season about February 
by changing their leaves. A few have their leaf change 
at the time of the other dry period, about August. Some 
change their leaves at both seasons. Many trees however 
seem to notice no season, but are a law unto themselves, 
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changing their leaves at approximately equal intervals with 
little or no regard to the time of year. It is particularly 
interesting to note that some of these species have a 
regular annual leaf-change in the more definitely seasonal 
climates of Java and Ceylon. The deciduous trees of 
Singapore usually stand bare of leaves for a few days only, 
or the new leaves begin to expand before the old ones are 
all fallen; a few of the exotic species, such as Bombax 
malabaricum, have prolonged bare periods. 

Deciduous trees with regular annual leaf-change. 

I have observed individuals of about a dozen species 
of trees which have changed their leaves regularly once a 
year. Most of these develop new leaves in the early part 
of the year, about February and March. These are pre¬ 
sumably trees which by nature and surroundings naturally 
have a leaf-period of about twelve months, and which are 
kept rather strictly to this period by the seasonal change 
in February (see remarks below upon senescence of leaves). 
Each tree varies a little in its behaviour from year to 
year, probably owing to differences in climatic factors. 
These trees are of the species Parkin, Roxburghii, 
Tamarindus indicus, Cratoxylon polyanthum, Terminalia 
subspathulata, Cassia nodosa, Pterocarpus indicus, Sindora 
Wallichii (one tree only), Kigelia pinnata, and Hymenaea 
courbaril (the last two are exotic species). Artocarpus 
Gomeziana is not perhaps a truly deciduous tree, but it 
appears to renew its leaves regularly in February and 
March, and so may be included here. My records of 
course only apply to the individual trees concerned and to 
the period of observation; in some cases I have reason to 
believe that most or all trees of the species in Singapore 
behave similarly, but in a few cases (certainly Sindora) 
other trees of the same species may have periods notably 
more or less than a year. In some trees also the behaviour 
may not always be so regular as in the period under review. 

Single trees of the following species have changed 
their leaves annually about August: Koompassia malac- 
censis, Cedrela toona, and an unidentified species of 
Lecythis. In connection with the Lecythis, it is interesting 
to note that a young plant of L. ollaria, planted in February 
1928 close to the older tree which has a leaf-change in 
August, lost its old leaves and developed new ones in 
February 1931. If this small tree continues to change its 
leaves about February, we shall have two neighbouring 
trees, one with a leaf change in February and the other 
in August. It is possible that the time of planting and the 
climatic conditions during early life may settle the time 
of change of a tree of about 12 months leaf-period. As 
Wright has remarked (p. 427) young trees do not become 
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defoliated during the first few years of their life; the time 
of first leaf-fail varies with the species. As regards 
Koompassia malaccensis, another large tree of this species 
near the Gardens has changed its leaves at somewhat 
irregular periods of less than 12 months, but I have not 
complete records of its behaviour. This must therefore 
be reckoned a species in which there is variation from tree 
to tree. 

The trees above enumerated all differ in their particular 
behaviour; in some the leaf change is rapid, in some it is 
slow, and the times of leaf renewal vary somewhat from 
species to species and from year to year. Detailed records 
are given in the later part of this paper. Terminalia 
subspathulata loses its leaves slowly throughout the wet 
season of October-January, and then more rapidly until it 
is bare about March, when the new leaves appear. Kigelia 
and Hymenaea on the other hand lose hardly any leaves 
until about February. 

Deciduous trees with two leaf-changes a year. 

There are four species trees of which I have observed 
to change their leaves at intervals of approximately six 
months. Three of these are local species common in 
Singapore ( Terminalia catappa, Ficus poly syce, and Pelto- 
phorum ferrugineum) ; the fourth is Couroupita guianensis, 
of which I only know one mature tree. Of the first two, 
I have only detailed records of one individual of each; but 
in February and March 1931 all the trees of these species 
which I observed were in some stage of leaf-change. I 
believe that most individuals of these species in Singapore 
change their leaves about February and again about 
August, at the times when dry weather is most prevalent. 
The tree of Couroupita has changed its leaves in March 
and September. Two mature trees of Peltophorum at the 
Botanic Gardens have behaved very much as the other trees 
above mentioned, but other younger trees have been very 
irregular; in one case at least a short leaf-period was due to 
insect attack, and possibly the irregularity is due in part to 
the youth of the trees. 

J. J. Smith (1923) observed at Buitenzorg a shrub of 
Breynia cernua Meull. Arg. which lost its leaves on the 
average every 5 1/2 months, passing through eleven complete 
cycles in five years. Possibly some of the trees mentioned 
above do something similar in Singapore, though my obser¬ 
vations up to the present do not indicate that this is likely. 

Deciduous trees of other leaf-periods. 

There are a considerable number of species trees of 
which have fairly constant leaf-periods which are neither 
of six nor of twelve months. Such trees may accordingly 
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change their leaves at almost any time of year, and to some 
extent independently of climatic changes and at different 
times in successive years. Moreover, different individuals 
of the same species, even though growing side by side, do 
not always agree in their periods. The most conspicuous 
example of this is Poinciana regia (called in Singapore 
“flame of the forest”), trees of which may be seen flowering 
at almost all times of the year. There is no simultaneous 
flowering of all trees of the species as occurs in countries 
with a regular pronounced dry season; in such countries the 
trees must have a leaf-period of twelve months, whereas 
the tree of which I have records in Singapore has a period 
of nine months, and the general appearance of other trees 
in Singapore suggests that they have periods of comparable 
length. Other species which behave in this way are : 
Adenanthera pavonina, Anisoptera megistocarpa , Bombax 
insignis, Bombax malabaricum , Cassia fistula, Cratoxylon 
formosum , Dyera laxiflora, Entada spiralis , Ficus religiosa 
and Lagerstroemia speciosa . With the exception of the 
species of Bombax, all these trees produce new leaves within 
a few days of the fall of the old leaves. The lengths of 
successive periods of the same tree vary somewhat, 
probably owing to climatic conditions, but on the whole the 
lengths of such periods are remarkably uniform. 

Coster (1928, p. 6) mentions a few similar cases in 
Java. 

Anomalous cases 

The most interesting anomalous case is that of Hevea 
braziliensis . It is well known that this species in seasonal 
climates loses its leaves (“winters”) in the dry season, and 
in the north of the Malay Peninsula wintering is very 
regular in the early part of the year. In the south of the 
Peninsula wintering is much less regular. In Singapore 
many trees every year renew their leaves about February 
and March; but rarely do all the trees change together as 
in the north. In some years at least many trees change 
their leaves in July and August, and often odd trees or 
individual branches only may be seen with new leaves at 
other times of the year. Two well grown trees which I 
have observed in the Gardens are of considerable interest, 
in that they have altered their time of complete leaf change 
from August to March, in the interval showing partial 
changes (a branch at a time) only. I think that the 
probable explanation is that every rather pronounced dry 
period causes some leaf-fall, each tree responding differently 
according to its particular nature, situation and previous 
history. If a tree has experienced a complete leaf renewal, 
a subsequent dry period occurring a few months later may 
cause a partial renewal; subsequent dry periods may again 
cause partial or complete renewals according to circum- 
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stances. That there is considerable difference in the 
response of different individuals is indicated by the be¬ 
haviour of two younger trees, one of which has passed 
through two periods of 13.3 and 12.7 months; the other has 
never experienced a complete leaf renewal during 3V2 years. 
A tree of Jacaranda ftlicifolia has also behaved like the last- 
named tree of Hevea; it has never lost all, or nearly all, its 
leaves before flowering, like most other trees of the species, 
but has flowered on various branches from time to time 
throughout the year. 

The two species of Sterculia (S. carthaginis and 
S. macrophylla) have exhibited irregular leaf-periods, and 
also one tree of Sindora Wallichii. A tree of Ficus glabella 
has shown the curious phenomenon (seen also in Eugenia 
grandis) of three unequal leaf-periods in each year, the 
periods being of approximately 3, 4 and 5 months. 

The senescense of leaves. 

With the exception of the trees mentioned in the last 
section, these observations indicate the probability that the 
majority of deciduous trees in Singapore have fairly con¬ 
stant leaf-periods. The idea which suggests itself as an 
explanation of these phenomena is that of senescence of 
leaves; that the leaves of a given tree are so constructed 
and related to the rest of the tree that they will function 
for approximately a given period, and then become too 
old to be efficient and so need to be changed. There are 
doubtless many factors which determine the rate of sen¬ 
escence; it is possible that this rate varies with the age 
of the tree. The common heriditary characters in each 
species will determine the leaf period approximately, but 
for each individual there is some chance of individual 
peculiarity due to small hereditary differences and local 
differences of soil and situation; the final result is due to 
the interplay of internal and external factors, as Coster has 
observed (1923, pp. 182-183). In Singapore the climate is 
such that there is never a time when the heat or drought 
is so intense that a tree cannot carry leaves; therefore 
trees which have a natural tendency to a leaf-period which 
is not annual have a free scope to display their peculiarities, 
which are kept in check in countries which have strongly 
seasonal climates. I suggest however that there is enough 
of regularity in the seasons of Singapore to keep some trees 
which have a tendency to an approximately 12 month 
period to exactly that period; similarly for trees with 6 
month periods. 

It is probable that in all cases climatic variation from 
year to year influences to some extent the time of leaf-fall 
and leaf-renewal, but that some species of trees are much 
more susceptible' to climatic influence than others. Hevea 

Gardens’ Bulletin, S-S . 


Leaf-Change and Flowering of Trees, Singapore. 181 

braziliensis is probably a species the trees of which are 
very much influenced by climatic variation, though there 
must also be considerable individual differences of response, 
depending partly on the previous history of each tree. 
Coster's observations on the behaviour of teak trees 
(Tectona grandis L.) and of Bombax malabaricum in east 
Java (1923, pp. 140, 147 and 161-172) indicate that the 
teak tree is very susceptible to differences of climate and 
of water supply, whereas the resting period of Bombax is 
much less dependent on climatic variation and can with 
difficulty be influenced experimentally. In Singapore teak 
trees are never bare of leaves, responding to our uniformly 
moist climate; but Bombax trees maintain their habit of a 
long resting period. The leaves of Tectona and Hevea have 
apparently a less definite life period. Such species appear 
to be in the minority among deciduous trees. 

There are some species which are on the dividing line 
between deciduous and evergreen; such are those trees 
which regularly lose their old leaves as soon as the new 
ones have grown or while they are growing, of which 
Artocarpus Gomeziana is an example. Some trees which 
are normally truly deciduous occasionally come into this 
class, producing new leaves before the old fall; examples 
are Dyera laxiflora and Sindora Wallichii . But most true 
evergreen trees differ from deciduous trees in not losing 
their old leaves as soon as the new ones are grown; the 
old and the new persist together and the old fall gradually 
at some later time, but I think not usually ail together. 
It is impossible without marking individual leaves to tell 
how long such leaves may last; some must have a very long 
life, probably of several years. Most trees of this truly 
evergreen type have flushes of new leaves from time to 
time, some at intervals of a few months and some at rather 
long intervals (e.g. the mangosteen, GarcirJa mxngostana ). 
I have not any adequate observations on the leaf renewal 
of such trees. The tembusu ( Cyrtophyllum peregrinum) 
seems to be making new growth slowly throughout the 
year; I have never noticed a tree without some new leaves 
on it. The fact that leaves of evergreen trees coexist during 
the later part of their life with one or more successions of 
younger and probably more active leaves would probably 
tend to reduce the activity of the older leaves and so to make 
less definite the actual time at which a leaf becomes so old 
as to.be useless to the tree; it is likely therefore that the 
individual life of leaves of evergreen trees is of less definite 
duration than the life of leaves of deciduous trees. 

The evergreen fruit trees. 

The trees which bear the principal seasonal fruit crops 
in Malaya are evergreen. Of these the chief are the 
Durian, the Mangosteen, and the Rambutan. Observations 
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have been kept of the flowering and fruiting of these three 
species in Singapore since 1927. Some observations have 
also been made of their leaf production; they all produce 
crops of new leaves at intervals of a few months (the 
mangosteen at longer intervals than the other two) and I 
could find no regular relation between the production of 
new leaves and flowering or fruiting in any of them. 
There are two principal flowering seasons, about March and 
September, for all three, followed by fruit seasons about 
July and January. For durians and mangosteens the July 
fruit crop is usually the heavy one, that in January being 
only small; but if the July crop fails the January one may 
be heavy. Rambutans seem to fruit heavily in January 
more frequently. In west Java, with a dry season in July- 
August, the fruit season is December-January; in Penang, 
with a principal dry season in January-February, the chief 
fruit season is June-July. Singapore, having two not 
always very strongly marked dry seasons, has two fruit 
seasons; but there may be 18 months or even two years 
between heavy fruit crops, and small crops occasionally 
occur at odd intervals. The production of flower buds is 
apparently dependent upon dry weather. 

Evergreen trees showing regular periodicity of flowering. 

For most evergreen trees other than fruit trees I have 
no regular records of flowering. Whenever there is a pro¬ 
nounced dry period early in the year a number of such 
trees come into flower; probably many of them resemble 
the fruit trees in their behaviour. I noticed that several 
large trees of Shorea spp. in Singapore flower only once 
in several years. 

There are two species of evergreen trees which are 
largely used ornamentally in Singapore and which exhibit 
regular and gregarious flowering; these are Cyrtophyllum 
peregrinum (tembusu) and Eugenia granclis (jambu laut). 
The tembusu has flowered heavily in April-May in three 
successive years (1928-1930), and I believe also in previous 
years, though I have no written records. The trees also 
have flowered again less freely in October-November. 
Some trees flower on odd branches at other times; a few 
also have been noticed to flower less heavily in May and 
more heavily in November; but the majority behave as 
stated. The flower buds are slow in development, and it 
is possible that the dry season of February-March provides 
the stimulus to their development. The trees are usually 
so heavily loaded with fruit in August and September that 
only a small flowering in November is the natural result. It 
would be interesting to know whether the later flowering 
is ever the heavier one. 
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The flowering of Eugenia grandis is more frequent. 
In the past few years there have been three general flower¬ 
ings each year of the majority of trees on Singapore Island. 
Some flowerings have been heavier than others, but there 
is no regularity as to the season of heaviest flowering. 
Individual trees vary somewhat, but the majority keep 
rather closely together. In some cases the periodicity has 
been upset by heavy pruning of the trees. The times of 
flowering have been at unequal intervals, but about the 
same in each year, namely March-April, July-August, 
December-January, giving intervals of 4, 5 and 3 months 
respectively. Some detailed observations will be found 
summarised on p. 191. In every case the trees produce new 
leaves and flowers together, but sometimes more leaves and 
sometimes more flowers are produced. It is probable that 
this species is in some way dependent on annual climatic 
changes for the maintenance of the regular flowering year 
by year, but it is not at all clear what these changes are. 
The case of Ficus glabella is a comparable one. 

Orchids with periodic flowering. 

In addition to the smaller orchid species which are 
dependent for their flowering on sudden local climatic 
changes (such as Dendrobium crumenatum; see Coster 
1926) there are many larger kinds which appear to be 
dependent on seasonal climatic changes. Two such species 
are the very large Grammatophyllum speciosum , and the 
common scorpion orchid, Arachnis moscliifera. The flower¬ 
ing of Grammatophyllum usually corresponds with the 
fruiting of the durian trees. It is possible that the dry 
seasons which stimulate the durian trees to produce flower- 
buds have the same effect on the Grammatophyllum plants, 
but that the inflorescences do not develop until wet weather 
has followed the dry season. Like the durian, this orchid 
species seems to flower in Singapore usually at intervals 
which are multiples of six months. 

Arachnis moschifera is a stout climbing plant. It has 
produced two crops of flowers each year from 1927 to 1930, 
at the same times as the flowering seasons of the tembusu 
(Cyrtophyllum). Presumably it reacts similarly to sea¬ 
sonal changes. 

RECORDS OF INDIVIDUAL BEHAVIOUR. 
Adenanthera pavonina L. Saga. 

South-eastern Asia. 

Wright observed (p. 504) that at Peradeniya this 
species had an annual leaf-fail, and a leafless phase of 22 
to 38 days, usually in November and December. The tree 
regained its foliage very slowly, and was rarely in full leaf 
before the end of February. 
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In Singapore I observed a well-grown and vigorous tree 
from August 1927 onwards. Its leafless phases are always 
very short, and the tree is usually well covered with leaves 
in a fortnight from the time when the first leaf buds open. 
There is always a full flowering with the new leaves, and 
a good crop of fruit. The appearance of the new leaves 
provides a definite point in the leaf-cycle for purposes of 
comparison. New leaves appeared on the following dates: 


Date 


Interval 


27.8.1927 

22.3.1928 

21.10.1928 

28.4.1929 

8.12.1929 

21.8.1930 

10.3.1931 


6.8 months 
7 months 

6.2 months 

7.3 months 

8.4 months 
6.6 months 


July and August 1930 were exceptionally dry (only 
76 mm. of rain in the two months); this possibly accounts 
for the lengthening of the leaf period ending August 21, 
1930. 

Anisoptera megistocarpa van Slooten. 

Malaya Peninsula and Sumatra. 

There is a fine tree of this species in the Gardens 
Jungle at Singapore. Leaf-fall takes place gradually dur¬ 
ing several months; the new buds open about the time the 
last old leaves are falling. I have not observed flowering 
on this tree. New leaf buds were observed to be opening 
on August 18th 1928, and again on December 8th, 1929, 
a period of 15.7 months. The old leaves fell gradually 
towards the end of 1930 and new leaves began to expand 
about March 12th 1931, completing a second period of 
15.1 months. 

Arachnis moschifera Bl. Scorpion orchid. 

Malaysia. 

This orchid, a quantity of which is grown in the 
Singapore Botanic Gardens, flowered profusely twice a year 
in 1927-1930, in the months of May and November. In this 
it agreed with the trees of Cyrtophyllum peregrinum, 
though the latter flowered much less heavily in November 
than in May. 

Artocarpus Gomeziana Wall. Tampang. 

Malaya, Tenasserim, Andamans. 

Trees of this species produce new leaf shoots before 
the old leaves fall; the old leaves are all fallen by the time 
that new growth is complete. Fruits are borne on the 
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new shoots. An old tree of this species has been under 
observation since 1927. In each of the years 1928 to 1931 
this tree has begun to produce new leaf shoots in February, 
usually branch by branch, and the new growth has con¬ 
tinued on some branches for two or three months. In 

1930 two large branches died, and in 1931 the whole re¬ 
maining part of the tree produced new leaves simultaneously 
in February and March. Three other younger trees in the 
Gardens, not near the old tree, have changed their leaves 
at about the same time in the past two years. 

Bombax insigne Wall. 

Lower Assam and tropical Burma. 

A young tree of this species (probably about ten years 
old) is planted in the Singapore Botanic Gardens. The 
leaves remain green for about four months, and then turn 
yellow and gradually fall; the tree stands bare for 3(4 
months or more before the new leaf buds open. The amount 
of rain falling during the bare periods seems to have no 
influence on their duration. The observations of this tree 
are as follows: 

leaves fallen 

3.12.1927 

15.8.1928 

15.5.1929 

12.1.1930 

1.9.1930 

10.12.1930 

Bombax malabaricum DC. 

India to southern China; southwards to Ceylon, the 
Philippines and north and east Australia. 

Wright (p. 436) records that at Peradeniya this tree 
is usually bare from January until April, flowering in 
January and February, and ripening its fruits in April. 
Records of the leafless phase varied from 32 to 96 days 
(p. 500). 

In East Java the trees are all bare for several months 
(Coster, 1923 p. 140), and also at Buitenzorg they are 
usually bare from July to October, the new leaf buds 
opening somewhat earlier than in east Java (Coster, 1927 

p. 108). 

In Singapore I have observed two young trees (about 
twelve years old) growing side by side, and of about the 
same height. They are planted upon a slope, one a little 
higher than the other. The upper tree has had until 

1931 longer leaf-periods than the lower one, as will appear 
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new leaves 
17.3.1928 
16.12.1928 

1.9.1929 

3.5.1930 
10.10.1930 


leaf period 

9 months 
8.5 months 

8.1 months 

7.2 months 
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from the following record. In both trees the periods have 


been much less than a year. 




leaves fallen 

new leaves 

leaf period 

upper tree 

30.12.1927 

30.3.1928 



11.11.1928 

17.2.1929 

10.6 months 


15.9.1929 

18.12.1929 

10.0 months 


1.8.1930 

1.11.1930 

10.4 months 

lower tree 

29.1.1928 

20.3.1928 



14.10.1928 

16.12.1928 

8.5 months 


14.7.1929 

6.10.1929 

9.7 months 


14.4.1930 

10.6.1930 

8.1 months 


1.2.1931 

3.5.1931 

10.8 months 


Cassia fistula L. 

India. 

Wright records (p. 504) that this species at Peradeniya 
has a short leafless period during the dry season in January 
and February. 

Coster (1927 p. 81) records that in east Java it is 
bare for about two months, the young leaves often appear¬ 
ing before the rains begin; it flowers with the new leaves. 
At Buitenzorg it is very irregular, but apparently it 
usually changes its leaves, often branch by branch, during 
the dry season, without becoming bare, and flowers on 
until January; it may also flower somewhat in April and 
May. 

In Singapore also trees of this species lose their leaves 
rather irregularly, but usually there is a fairly well-marked 
leaf-fall (sometimes branch by branch) followed by a 
general flowering with the young leaves. It seems possible 
that some trees have a leaf period of about 12 months, but 
the two trees of which I have records, in the Botanic 
Gardens, have both had definite periods of less length. 
Tree A, which has the shorter period, is larger and more 
vigorous than tree B. It is not possible to fix a quite 
definite point in the cycle, as leaf change is gradual, but the 
following dates indicate approximately comparable stages 
in successive periods. 



tree A period 

tree B 

period 

new leaves 

11.12.1927 

8.3.1928 


do. 

11.9.1928 9 months 

13.1.1929 

10.2 months 

do. 

1.6.1929 8.7 „ 

20.11.1929 

10.4 „ 

do. 

1.3.1930 9 

10.9.1930 

9.6 „ 

do. 

1.12.1930 9 
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Cassia nodosa Ham. 

Southern Asia. 

A tree which is referred with some doubt to this 
species, growing in the Singapore Gardens, loses its leaves 
slowly from about November to March (much as Terminalia 
sub spat hulata) and produces new leaves about April. It 
bears a few flowers with the new leaves, but has never 
produced any fruits. It was planted about 1912. In each 
of the three years 1928 to 1930 the tree has begun to produce 
new leaves abundantly in early April. New leaves appear 
at first slowly on a few twigs a month or more before the 
general development of new foliage, so that it is impossible 
to give exact dates. 

Cedrela toona Roxb. 

India and Malaya. 

A fine tall tree of this species has been observed over 
two complete leaf-periods. A neighbouring tree has been 
later in each year in the development of new leaves, but 
exact dates for this second tree have not been recorded. 
The tree gradually loses its leaves over a period of several 
months, and finally stands bare for about a month. New 
leaves usually begin to appear on the top of the tree, the 
tree is fully green after about a month, and flowers heavily 
after about two months. The approximate dates of 
appearance of new leaves on the tree observed have been: 


Interval 


8.7.1928 

4.8.1929 
30.7.1930 


12.9 months 

11.9 months 


Couroupita guianensis Aubl. Cannon-ball tree. 

Guiana. 

This species is said to change its leaves three times a 
year in British Guiana (see Journ. Board Agr. Brit. Guiana 
vol. 12 p. 41). The only mature tree in the Singapore 
Gardens has been observed through three successive 
periods of about 6 months each. The leaf-fail is very rapid 
(usually complete in about a week), and new leaves appear 
at once. There are nearly always some flowers on the 
tree; I have not been able to associate definite periods of 
maximum flowering with definite phases of the leaf period. 
New leaves have developed on the following dates: 


Period 


15.9.1929 

23.3.1930 

16.9.1930 

22.3.1931 


6.3 months 
5.8 months 
6.2 months 
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Cratoxylon formosum (Jack) Dyer. 

India to Indo-China, Malaysia to Moluccas. 

This beautiful species appears to exist in two distinct 
varieties in the Singapore Gardens; the two forms differ 
in the size of all parts, and in some details of the phenomena 
of leaf change. The smaller variety is the more abundant, 
several trees of it occuring in the Gardens Jungle. This 
smaller form usually changes its leaves a branch at a time, 
whereas the larger one changes all the leaves at once; the 
new leaves on the smaller form are also much deeper in 
colour than those of the larger. In both forms, the new 
buds begin to open about the time that the last old leaves 
are falling, and the tree produces masses of small pink 
flowers which last for a few days while the leaves are just 
beginning to open. I give below records of the behaviour 
of two trees of the larger form, both in the Singapore 
Gardens, but distant from each other. Both are well 
grown trees. 



tree A 

period 

tree B 

period 

v leaves 

1.9.1927 


6.2.1928 


do. 

10.6.1928 

9.3 months 

21.10.1928 

8.5 months 

do. 

17.3.1929 

9.2 „ 

30.6.1929 

8.3 „ 

do. 

23.2.1930 11.2 „ 

7.4.1930 

9.2 „ 

do. 

27.9.1930 

7.2 „ 

12.1.1931 

9.2 „ 


The leaf-fall was very slow during the last three months of 
the third period recorded for tree A. The weather at this 
time was rather unusually dry, which may have retarded 
the development of new leaves. 


It is difficult to obtain comparable figures for successive 
periods of the smaller variety, on account of its habit of 
changing its leaves branch by branch. The following 
observations of dates of new leaves on first and last 
branches for each complete leaf change on one tree will 
give some idea of the behaviour of this variety. 


new leaves 

first branch 

30.8.1927 

last branch 

leaf-period 
first branch 

do. 

12.5.1928 

24.6.1928 

8.4 months 

do. 

17.2.1929 

5.5.1929 

9.2 

do. 

13.10.1929 

17.2.1930 

7.9 „ 

do. 

14.4.1930 


6.0 „ 


Cratoxylon polyanthum Korth. 

Burma to Indo-China, Malaysia to Philippines. 

Two large trees of this species have been under obser¬ 
vation. Like C. formosum , it is deciduous, but differs in 
producing its flowers after the leaves are fully grown. In 
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February 1930 the trees were bare for three weeks; no 
definite records of the bare periods were kept in former 
years. The two trees have changed their leaves almost 
simultaneously in the three years; the dates were as 
follows. 

12.3.1928 1.3.1929 25.2.1930 23.2.1931 

periods: 11.6 months 11.8 months 12 months 

Cyrtophyllum peregrinum Bl. Tembusu. 

Cambodia and Malaysia to Philippines. 

This evergreen tree is largely used for ornamental 
purposes in Singapore. So far as I have been able to 
observe, it produces new leaves continuously throughout the 
year. It is interesting on account of the periodicity of its 
flowering. In the years 1928-1930 all the trees which I 
noticed in Singapore flowered heavily in the month of May, 
fruiting heavily in September, when they were visited 
nightly by large numbers of flying foxes. Most of the 
trees also had a smaller flowering in October and November, 
but this was not so general. Some trees flowered a little 
at other times, usually on odd branches. 

This very marked regular and general flowering of an 
evergreen species is rather curious, when compared with 
the much less regular flowering of the durian, mangosteen 
and rambutan. 

Durio zibethinus Murr. The Durian. 

Malaysia. 

This is one of the most important local fruit trees. 
In Singapore there appear to be two flowering seasons, 
March and September (approximately), but the amount of 
flowering is very uncertain. The March flowering is usually 
a heavy one, leading to the principal fruit crop about July; 
but sometimes this flowering almost fails (as in 1927 and 
1928). The September flowering is usually a small one, 
leading to a small fruit crop about January; but it may be 
a heavy flowering, as in September 1927. I believe that 
the March flowering is connected with the usual fairly 
sudden change from the wet season of November-January 
to drier weather about February and March. If this change 
does not occur, there is little stimulus to the trees to 
flower; this was the case in 1927, when wet weather con¬ 
tinued steadily until June and the July fruit crop failed. 
In such a case, the trees respond readily to the dry weather 
which often occurs in July-August, and this occurred in 
1927, when there was a general flowering in September and 
a heavy fruit crop the following January. In 1928 the 
early part of the year was again rather wet, and I observed 
no durian trees flowering. Some trees in various places 
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flowered moderately about September 1928, and there was 
a small fruit crop in January 1929. January 1929, after 
the first six days, was fine and dry, though February was 
wet; the durian trees flowered heavily in March, and there 
was a good fruit crop in July. July was dry, but owing to 
the fruit crop then maturing few trees developed flower 
buds; a few did so however and there was a small fruit 
crop in January 1930. In 1930 there was again a good 
flowering about March, and a fruit crop in July. July and 
August were very dry, but the trees again had very few 
flowers in September. It is evident that a heavy crop of 
fruit once a year is as much as the trees are capable of 
producing; the crop appearing six months after a heavy 
crop is always a small one and may perhaps be borne by 
trees or branches which had no part, or little part, in the 
previous heavy crop. 

Dyera laxiflora Hook. fil. Jelutong. 

Malaya. 

This tall forest tree is represented by several fine 
specimens in the Singapore Botanic Gardens. They are 
deciduous, usually losing all their old leaves before the new 
buds open. There are however some irregularities of be¬ 
haviour, and all the trees do not always change their leaves 
simultaneously. Sometimes new leaf-buds open before the 
old leaves have fallen, and sometimes leaves are changed 
on only part of the tree at one time. In the latter respect, 
the same tree will behave differently on different occasions, 
as the records given below will show. Two trees have 
been under observation. One (A) is very tall, and has the 
trunk forked near the base. The other is smaller and of 
normal shape. Both stand in the open, away from the 
Jungle, and bear leafy branches almost to ground level. 
Flowers are usually (but not always) borne with the new 
leaves; the first flowers open about 10 days after the leaf 
buds begin to expand, and a fresh crop of flowers open 
every night for about a week, falling at dawn. The new 
leaf growth is completed in three to four weeks, and usually 
no more leaves are produced until after the next leaf-fall. 

Tree A. 

6.9.1927 new leaf buds opening on branches of main trunk. 
16.9 to 22.10 new leaves appear on other branches. 

17.3.1928 new leaf buds opening over almost the whole tree. 

1.4.1928 other leaf buds opening. 

14.6.1928 leaf buds opening all over tree. 

11.9.1928 new leaf buds opening on part of tree. 

6.4.1929 new leaf buds opening all over tree. 


20.10.1929 

do 

do 

25.5.1930 

do 

do 

1.10.1930 

do 

do 
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The intervals between the principal leaf changes were 
accordingly as follows: 6.3, 2.9, 2.9, 6.8, 6.5, 7.2 and 4.2 
months. 

The fruits formed after the flowering of April 1929 
began to dehisce about December 20th, thus taking nine 
months to ripen; they were grown to approximately full 
size in less than half that time. 

Tree B . 

17.3.1928 new leaf buds opening generally. 

20.5.1928 new leaf buds on lower branches. 

11.9.1928 new leaf buds opening generally. 

14.4.1929 do do 

21.7.1929 new leaf buds on lower branches. 

3.11.1929 new leaf buds opening over most of tree, the old 
leaves not having fallen. 

25.5.1930 new leaf buds opening generally. 

The intervals between the above principal leaf-changes were 
5.8, 7.1, 6.7, and 6.7 months. 


Entada spiralis Ridley. 

Malay Peninsula. 

A massive liane of this species grows near the Director’s 
house at the Singapore Gardens. It is deciduous, losing 
all its leaves and remaining bare for a few days before 
the new buds open. The leaves turn yellow and brown and 
are all fallen in about a week from the first sign of yellowing. 
Flowers appear with the new leaves. It is possible that 
they also occur occasionally at other times, as I observed 
fruits in April 1930 without having seen a leaf change 
previously. I have no record of a leaf change in 1930, but 
I think that one must have occurred. I was away from 
Singapore during the second half of the year. New leaves 
began to appear on the following dates: 


10.5.1928 
3.2.1929 

6.10.1929 
25.2.1931 


interval 

8.8 months 
8.1 months 
16.6 months 


Eugenia grandis Wight. Jambu laut. 

Malaya and Siam. 

Very many trees of this species have been planted in 
Singapore by roadsides, especially in the rural areas, and 
their periodic gregarious flowering is a remarkable sight. 
When they flower heavily the trees are for a week covered 
with masses of white blossoms. There is a good deal of 
variation however in the heaviness of flowering on different 
occasions, and also from tree to tree; and occasionally odd 
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trees flower by themselves, though this is not a very 
frequent occurrence. At certain fairly definite periods the 
trees produce new leafy shoots which elongate rapidly, the 
flower buds being borne in the axils of the last few pairs 
of leaves on some of the shoots. The flowering therefore 
appears rather as an accompaniment of new leaf production 
than as a separate phenomenon as in many evergreen trees. 
Usually heavy flowering accompanies rather small leaf pro¬ 
duction, and the reverse. Leaf-fall is gradual throughout 
the year and does not appear to be affected to any con¬ 
siderable extent by the opening of the new buds; but in 
some cases towards the end of an interval of vegetation all 
the old leaves drop off and at the next opening of the buds 
a complete leaf change occurs. The fruits take about two 
months to ripen. 

About 16 trees in Cluny and Dalvey Roads have been 
under observation for two years, and the earlier records of 
general flowering in Singapore were kept. Among the 
sixteen trees there was great irregularity in behaviour at 
different flowering periods and individual trees behaved 
differently from period to period. Thus one tree produced 
new leaves only without flowering for. three consecutive 
periods from July 1929 to March 1930 and then flowered 
heavily twice in succession; another tree has flowered 
moderately at every period observed; a third tends to 
flower heavily always; a fourth tends to alternate light and 
heavy flowering. 

The times of general flowering in the years 1927 to 
1931 have been in March-April, July-August, and December- 
January. The intervals between times of flowering are 
thus 4, 5 and 3 months. There is some variation from 
year to year. The actual dates have been approximately: 

second half December 1927 

first half April 1928 

first half July 1928 

first half December 1928 

end March—early April 1929 

end July—early August 1929 

end December 1929—early January 1930 

end March—early April 1930 

end July—early August 1930 

second half January 1931. 

Ficus glabella Bl. 

South-eastern Asia. 

A large tree, probably of this species, has been under 
observation since 1927. It has changed its leaves three 
times a year, but at irregular intervals. The leaves turn 
yellowish and fall rapidly; the tree is then bare for a few 
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days at most before the new leaf buds begin to expand. 
The crown of the tree is completely covered with new leaves 
in a fortnight from the time that new growth begins. The 
dates on which new leaf buds began to open wei’e as 
follows: 


dates 

15.10.1927 

intervals 

29.1.1928 

3.5 

months 

3.6.1928 

4.1 

ft 

4.11.1928 

5.0 

ft 

3.2.1929 

3.0 

ft 

17.5.1929 

3.5 

ft 

20.10.1929 

5.1 

ft 

23.1.1930 

3.1 

ft 

8.6.1930 

4.5 

ft 

11.11.1930 

5.2 

ft 

10.2.1931 

3.0 

ft 


Ficus polysyce Ridley. 

Malay Peninsula and Southern Siam. 

This species is deciduous, and also cauliflorous, bearing 
usually a heavy crop of fruits all over the trunk and main 
branches. Five complete leaf periods have been observed, 
and also the development of fruits during the year 1929. 
The new leaf buds begin to open as soon as the tree is 
bare, or within a few days. The production of fruit buds 
appears to have no relation to the leaf-cycles. The time 
of development of the fruits, from the first growth of the 
buds to ripeness is rather more than six weeks. One 
crop of fruits succeeds another after a brief interval. In 
1929 a new crop of fruit buds developed every tw T o months. 
Some crops were heavier than others. The times of new 
leaf development were as follows: 

date 

12.8.1928 

6.1.1929 

14.7.1929 

7.2.1930 

5.8.1930 

8.2.1931 

Ficus religiosa L. 

India. 

This species is deciduous, with an annual leaf cycle, in 
India. It is commonly planted in Singapore, but does not 
grow very vigorously. It is subject to a leaf disease which 
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4.8 months 
6.3 „ 

6.7 „ 

6.0 „ 
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may cause premature defoliation. The trees stand bare 
only a very short time after leaf-fall; in many cases the 
new leaves begin to appear before the old ones are all gone. 
A rather young tree near the Botanic Gardens was observed 
through two leaf cycles. The dates of appearance of new 
leaves were approximately as follows: 

date interval 

21.10.1928 

20.5.1929 7 months 

15.1.1930 7.8 „ 

Garcinia mangostana L. The mangosteen. 

Malaysia. 

The flowering and fruiting of this species usually 
coincide approximately with those of the durian. The 
heavy fruit crops of the two species were synchronous 
during the period under review, except that the mangos¬ 
teen crop of January 1928 was a small one. I noticed no 
mangosteen fruits at the times of the small durian crops of 
January 1929 and January 1930. 

Grammatophyllum speciosum Bl. 

Malaysia. 

This large orchid is seasonal in its flowering in 
Singapore. The flowers are usually open about July-August 
or December-January. According to Ridley the former is 
the more usual season; he records heavy flowering in 
December 1906, there having been none in the previous 
July, and Burkill records flowering in January 1914 instead 
of July 1913. Almost all of the plants in the Gardens 
flowered in December 1927 to February 1928. No flowers 
were seen during the rest of 1928. In February 1929 I 
saw a flower brought from another part of Singapore. 
In August-September 1929 one of the plants in the Gardens 
bore two inflorescences only. In December 1929 and 
January 1930 Mr. Laycock’s plants in Cavanagh Road bore 
many flowers; one plant in the Gardens had one inflore¬ 
scence. Another plant in the Gardens flowered freely in 
January and February 1930. In July and August 1930 
there was a general flowering of plants in the Gardens. 
The plant which flowered in August 1929 flowered again in 
January-February 1931 when no other plants were flower¬ 
ing. It appears that heavy flowering of this orchid usually 
coincides with heavy fruiting of the durian (see discussion 
under Durio zibethinus) ; this is also the case in Penang 
(usual season July-August) and in West Java (usual season 
December-January). 
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Heritiera elata Ridley. 

Singapore. 

A very tall tree of this species in the Singapore Gardens 
changes its leaves completely at long intervals. No further 
growth of new leaves has been observed between two 
successive complete changes but as the crown of the tree 
is very lofty it is possible that some new growth may have 
escaped observation. 

Regular observation of the tree began in January 1928. 
No growth or other changes were noticed until on February 
12th 1929 it was observed that leaves were falling and the 
tree flowering very copiously. The flowering was over by 
March 10th, and on March 17th it was noticed that new 
leaf buds were opening over most of the crown of the tree, 
the old leaves not having yet all fallen. The expanding 
new leaves were pale olive in colour. New growth con¬ 
tinued and the remaining old leaves continued to fall until 
about the end of June. 

No further changes were observed until February 1st 
1931, nearly two years after the commencement of the 
previous leaf-fail, when a fresh leaf-fail was found to have 
begun. During the next fortnight many leaves fell, but 
there was no flowering. On February 19th new leaves were 
seen developing on many branches, and a month later the 
crown of the tree was fully covered with pale olive-brown 
young leaves. 

Hevea braziliensis Muell. Arg. Para rubber. 

Brazil. 

Wright reports (p. 438) that at Peradeniya this species 
usually loses its leaves in February and March, nearly all 
trees bearing new leaves in March. Coster (1927, p. 98) 
states that in east Java the trees are usually bare for a 
few weeks at the beginning of the dry season, but that 
different individuals differ as to the time of change and 
length of leafless period. In west Java the irregularity is 
very great as to the time of change. 

In Singapore also there is great irregularity. During 
any pronounced dry period many trees may be seen 
changing their leaves, but I have never seen a simultaneous 
change by all trees. Two large trees in the Singapore 
Gardens during the period 1927 to 1930 changed their time 
of complete leaf renewal from August to March; between 
complete leaf changes there were partial leaf changes (on 
some branches only). Possibly some partial changes were 
unrecorded. The behaviour of the trees was: 
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tree W 

August 1927 complete renewal of leaves after bare stage. 

August 1928 leaf change on greater part of tree, but not 
on some branches. 

March-April 1929 leaf change on some branches only. 
March 1930 complete renewal of leaves. 
tree V 

August 1928 complete renewal of leaves. 

April 1929 partial renewal. 

September 1929 partial renewal. 

March 1930 complete renewal. 

Two young trees, both budded, planted about 1924, in 
the Singapore Gardens, were also kept under observation. 
One of them never changed its leaves completely during 
the whole period of 3V& years; at intervals of from one to 
three months it produced a certain number of new leaf 
shoots, and lost a few leaves. The other tree changed its 
leaves as a whole three times, new leaf growth beginning 
approximately on 22 July 1928, 1 September 1929 and 22 
September 1930. In May 1929 one small branch lost its 
leaves, flowered, and produced new leaves. 

Hymenaea courbaril Linn. 

S. America. 

There are several fine trees of this species in the 
Singapore Gardens. One of the biggest, a tree considerably 
more than 100 feet in height, has been observed since 1927. 
Its behaviour in 1928 and 1928 was identical. In January 
and February the leaves gradually turned yellow and many 
fell; new leaves began to appear generally about the middle 
of February, before the old ones had all fallen; new bronzed 
leaves continued to develop until the end of March; flower 
buds appeared in May, the flowers opening towards the end 
of the month and continuing for about three weeks, the 
fruit ripening and falling towards the end of the year. In 
1930 new leaves began to appear on some branches by 
January 12th, and the leaf change continued gradually 
through January and February; flowering began about the 
end of May as before. In 1931 a few new leaf buds began 
to develop during January, but over the greater part of 
the crown no new growth began until about February 20th, 
by which time a great part of the old foliage had fallen. 
Throughout the period of observation, no new leaf growth 
was seen after the growth of February and March was 
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completed. Another tree which is apparently of the same 
species but differs in having a very spreading instead of 
tall upright habit, behaves somewhat differently. This 
tree has flushes of new leaves, and then flowers, on various 
branches in turn throughout the year; the new leaves also 
are bright green and lack the bronzed colour of the young 
leaves of the tall tree. On two occasions however (in 1928 
and 1931) this tree has had a general leaf fall and renewal 
of leaves at the same time as the tall tree; as regards the 
years 1929 and 1930 my records are not definite. 

Jacaranda filicifolia Don. 

S. America. 

I have had three trees of this species under observation 
since 1927. Each has behaved rather differently from the 
others. One tree has been leafy on most of its branches 
throughout, never flowering as a whole at any time; from 
time to time a few branches have lost their leaves and then 
borne flowers. A second tree slowly lost almost all its 
leaves, and then flowered heavily, each year; and each 
year it has flowered somewhat earlier than the last. In 
1928 its flowering (which lasts about 2 months) began 
about the middle of May, in 1929 at the end of April and 
in 1930 about the middle of April. The third tree flowered 
rather heavily in August 1927, July and August 1928, June 
and July 1929, June and July 1930. A fourth tree has also 
the habit of losing its leaves almost entirely before flower¬ 
ing; it flowered in July and August 1928 but I have no 
further records. On all these trees new leaf growth begins 
towards the end of the flowering period, but it is impossible 
to give definite dates as the development is very gradual. 

Kigelia pinnata DC. 

Tropical Africa. 

There is a tree of this species in the Singapore Gardens 
which has changed its leaves in three successive years in 
the month of February. The old leaves turn brownish 
towards the end of the year, but there is little leaf-fall 
until about a fortnight before the change is due. Most of 
the leaves fall in a few days, and the new leaves grow very 
rapidly as soon as the tree is bare, or even before the old 
leaves are all fallen. Flower buds begin to develop about 
the same time as the leaf buds, some on the old wood and 
some on the new shoots. I have never seen fruit on this 
tree in Singapore, though a tree on the hill at Penang 
(2500 feet above sea) fruits heavily. The actual dates on 
which new leaves were observed developing on the Singapore 
tree were: 10.2.1929, 17.2.1930, 10.2.1931. 
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Koompassia malaccensis Maing. ex Benth. 

Malay Peninsula and Sumatra. 

An old tree of this species in the Singapore Gardens, 
130 feet high, a relic of the forest which formerly covered 
the area, has been under observation since 1927. Its 
behaviour has been very regular, except that in 1928 it did 
not flower. The dates on which new leaves began to appear 
were as follows; 17.9.1927, 11.9.1928, 8.9.1929, 21.8.1930. 
The tree has thus a period of about 12 months. The old 
leaves turn brownish and fall rapidly, the new leaf buds 
opening as soon as the tree is bare. Flowers appear about 
six weeks later, and the fruits are ripe about three months 
after flowering. 

Lagerstroemia speciosa Pers. 

India to S. China, and southwards to tropical Australia. 

Wright states (p. 441) that at Peradeniya the leaves 
of trees of this species usually fall in January and 
February; there is a leafless phase of from 4 to 32 days; 
the new leaves appear in March. Coster reports (1927, 
p. 114) that in East Java the trees may be bare for a 
time during the dry season, but that some trees produce 
new leaves before the old ones are all fallen; the trees 
flower shortly after the new leaves appear, about September. 
At Buitenzorg the behaviour of this species is irregular. 
At all times of the year there are trees with new leaves 
and flowers, and different branches of the same tree behave 
differently. The leaf-change however usually takes place 
in the drier months of July to September. 

In Singapore the trees are very irregular, no two be¬ 
having quite alike. Two trees have been kept under 
observation since 1927. Tree A is a well grown tree in 
which the new leaves appear irregularly at first on the 
lower branches, sometimes before all the old leaves are gone 
from the top of the tree; it is not easy to fix an exact 
date for the beginning of new leaf production. Tree B is 
a younger tree of which the two halves behave differently, 
the northern (larger) half bearing new leaves one or two 
months later than the southern half. The records are as 
follows: 

Tree A 


new leaves 

interval 

3.9.1927 


27.5.1928 

8.8 months 

10.3.1929 

9.4 „ 

17.11.1929 

8.2 „ 

29.10.1930 

11-4 „ 
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Tree B 


S. Side, 
new leaves 

interval 

N. Side, 
new leaves 

interval 

20.7.1927 


20.8.1927 



12.5.1928 

9.7 months 

10.6.1928 

9.7 

months 

10.3.1929 

10.0 „ 

21.4.1929 

10.4 

yy 

17.11.1929 

8.2 „ 

23.2.1920 

10.1 

yy 

1.9.1930 

9.4 „ 

25.11.1930 

9.1 

yy 

7.5.1931 

8.2 „ 





Lecythis sp. 

Tropical America. 

A tree of an unknown species of Lecythis in the 
Singapore Gardens appears to change its leaves once a 
year; the period however is not quite constant, as the 
following dates show. New leaves appeared after a bare 
stage of a few days on 8.7.1928, 18.8.1929 and 8.8.1930. 

Mangifera indica, Linn. The Mango. 

India. 

Coster (1923 p. 137) states that trees in East Java 
grow their new leaves in the dry season at various times. 
The new growth is completed in 2-3 weeks, after which no 
more occurs for a year. A few trees may change their 
leaves in the rainy season. The trees flower at various 
times between July and October, the flowering being uncon¬ 
nected with any leaf change. 

Two old trees grow by the side of the lake in the 
Singapore Botanic Gardens. In 1928 and 1929 they changed 
their leaves together, the new leaves appearing approxi¬ 
mately on July 1st 1928 and June 1st 1929, an interval of 
11 months. In 1930 the northern tree produced its new 
leaves about March 2nd, after an interval of only 9 months; 
the southern tree however bore new leaves about May 5th, 
again at an interval of 11 months. In 1931 the southern 
tree renewed its leaves at the beginning of April, again 
after about 11 months; but the northern tree had not yet 
produced any new leaves at that date, 13 months having 
elapsed since its previous change. In all cases the new 
leaves develop before the old fall, the old falling rapidly 
while the new growth is taking place. The trees only once 
flowered heavily in the period under review, about February 
3rd 1929. There was a sudden break of the wet season 
after the first w r eek in January, the rest of that month being 
dry. 

Nephelium lappaceum L. The rambutan. 

Malaysia. 

The flowering of the rambutan trees in Singapore 
seems to be more evenly divided between the two seasons 
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than is the case with the durian and mangosteen. In the 
period September 1927 to December 1930 the only season 
in which I noticed no flowers was March 1928. Coinciding 
with the heavy durian crops of January 1928, July 1929 and 
July 1930 were good crops of rambutans; in January 1931 
there was a fairly good crop of rambutans though little or 
none of durians and mangosteens. 

Parkia Roxburghii Don. 

Assam through Malaysia to the Philippines. 

This species is peculiar among the leguminous trees 
which I have observed in bearing its flowers towards the 
end of its leaf-period, the old leaves falling before the fruits 
are ripe. A very tall tree in the Singapore Gardens 
flowered each year from 1927 to 1930 in the month of 
October, the leaves beginning to turn brown and to fall 
about the same time. The tree was bare, with almost ripe 
fruit, about the beginning of February, and remained bare 
about two or three weeks before the new leaves began to 
develop. The actual dates of development of new leaves 
were: 27.2.1928, 27.2.1929, 17.2.1930, 19.2.1931. It is clear 
from these dates that this tree, like those of Koompassia 
and Hymenaea, is strictly annual in its habits. Two other 
trees, in different parts of Singapore, have been observed 
to synchronise fairly closely with the tree in the Gardens. 

Peltophorum ferrugineum Benth. 

From Tenasserim through Malaysia to Australia. 

This tree is commonly used for ornamental purposes 
in Singapore, and there are several individuals in the 
Gardens. Two old trees growing close together, and two 
young trees in different parts of the Garden have been 
under observation. The young trees show a good deal of 
variation in behaviour, but the two old trees always go 
through their leaf changes together (sometimes one is a 
few days behind the other) and have changed their leaves 
at intervals of about six months. The trees develop their 
new leaves rapidly, and produce flower buds as soon as 
the new growth is completed; flowering takes place about 
two months from the time of first leaf development. After 
flowering (occasionally flowering does not occur, or occurs 
only to a small extent) the leaves gradually turn brown and 
fall while the fruits are ripening. New leaves begin to 
open within a week or so of the beginning of the bare 
period. The large trees (O) have never entirely missed 
flowering, but the tree E had no flowers during its one 
abnormally short leaf period (in 1929). On the other 
hand the young tree F bore a few flowers in its shortest 
period of 4.1 months; in other periods it had no flowers. 
An insect attack appeared to cause premature defoliation 
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of this tree on one occasion, and this may account for its 
greater irregularity. The dates of appearance of new 
leaves for these trees were as follows: 


Two 

int. 

E 

int. 

TT 

int. 

trees 0 

months 

months 

r 

months 

8.1.1928 


8.10.1927 


1.4.1928 


24.6.1928 

5.5 

17.6.1928 

8.3 

11.11.1928 

7.3 

3.2.1929 

7.3 

3.3.1929 

8.5 

14.4.1929 

4.1 

21.7.1929 

5.6 

18.8.1929 

5.5 

25.8.1929 

4.4 

30.1.1930 

6.3 

1.4.1930 

7.4 

15.1.1930 

4.7 

8.8.1930 

6.2 

15.1.1931 

9.5 

22.7.1930 

6.2 

4.2.1931 

5.9 



10.3.1931 

7.5 


Wright (p. 440) reports that at Peradeniya trees of 
this species lose their leaves irregularly twice a year, in 
December-January and June-July. Coster (1923, p. 133) 
states that in east Java the trees are very irregular. 
They change their leaves in the dry season, with or without 
a bare period; but many trees also change in the wet 
season, with a leafless phase. The principal flowering 
season is during the dry months July-October, but some 
trees may be found flowering at all times of the year. 

Poinciana regia Boj. Flame of the forest. 

Madagascar. 

In east Java this species is bare for 2-3 months during 
the dry season, but sometimes not all the leaves are lost. 
New leaves develop at the end of September and in October 
(a few buds earlier) but the trees are only fully leafy when 
the new rains begin. The flowers appear with the first 
leaves, or before the leaves, and completely cover the tree. 
During much of the wet season new leaves and some flowers 
develop. (Coster, 1923, p. 131). 

At Buitenzorg the trees behave as in East Java, but 
leaf-fall comes a little later and new leafing is irregular; 
all trees stand bare for one to several months. (Coster 
1927, p. 86.) 

In Singapore trees of this species may be found in 
flower at all times of the year. There is no definite season 
for flowering, but one has the impression that sometimes 
more trees are flowering than at others. I have observed 
the behaviour of a very fine mature tree in the Botanic 
Gardens from the middle of June 1928, when the tree was 
bare. The sequence of events was as follows: 

1928 June 24 first new leaves opening 

July 29 new leaves opening slowly, and some flowers 
Sept. 5 tree covered with flowers, and many leaves 
Oct. 28 flowering nearly over 
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1929 Jan. 20 some leaves falling 
Mar. 10 nearly bare 

Mar. 30 first new leaves opening 

Apr. 28 many leaves opening, and some flowers 

June 16 crown covered with leaves; moderate flowering 

July 28 flowering over 

Oct. 20 some leaves falling 

Dec. 12 nearly bare; first new leaves opening 

1930 Feb. 17 very full flowering 
Nov. 11 new leaves opening. 

The new leaves appear rather slowly at first, and make 
it difficult' to fix a definite point in the leaf-cycle; but it is 
clear from the foregoing data that the tree passed through 
a complete period between June 24, 1928, and March 30, 

1929 (rather more than nine months), and another period 
between March 30 and December 12, 1929 (rather less 
than nine months). The flowering in June 1929 was not 
so full as in September 1928 or February 1930. I suggest 
that possible the degree of flowering depends on the dry¬ 
ness of the weather during the preceding leaf-fall; but I 
have no definite evidence of this. The third period of 
eleven months is a curious change from the tree’s previous 
behaviour. 

Pterocarpus indicus Willd. Sena, Angsana. 

Malaysia. 

In east Java trees of this species have a short leafless 
phase in July. They flower with the new leaves, and leaf 
growth continues for some months. After the rainy season 
is over the trees gradually lose their leaves. Young trees 
change their leaves at the same time, but without a leafless 
phase. (See Coster 1923, p. 133). At Buitenzorg the 
trees are usually bare before the new leaves develop, but 
not always, and the leaf change is very irregular. (Coster 
1927, p. 89). 

In Penang there are several fine avenues of this species. 
The trees renew their leaves and flower during the dry 
weather in the early part of the year, though there is 
considerable difference of behaviour from tree to tree. In 
Singapore unfortunately a disease killed all the principal 
avenues of Pterocarpus trees about the years 1918-1920, 
and few really well grown trees remain. Seven trees, about 
half grown, by Cluny Road, have been observed by Mr. 
Corner from August 1929 onwards. In August 1929 the 
trees had still new leaves growing on some branches. In 

1930 one tree began its leaf-change in February, changing 
its leaves first on the lower branches and then on higher 
ones, the highest being the last to change, about May. 
The various branches flowered about a month after the new 
leaves began to appear. The other six trees were about 

Gardens’ Bulletin, S.S. 


Leaf-Change and Flowering of Trees, Singapore. 203 


a month later than the first in beginning their leaf change, 
and behaved in the same way. In 1931 the trees behaved 
approximately as in 1930, and all trees of this species 
observed in Singapore in March 1931 were at some stage 
of leaf change. It is probable therefore that trees of this 
species usually change their leaves in Singapore at intervals 
of 12 months. 


Sindora Wallichii Benth. 


Malay Peninsula. 

Two well grown trees of this species, growing side by 
side in the Botanic Gardens, have been under observation 
since 1928. One tree has renewed its leaves completely 
three times in the month of February; on the first occasion 
(1929) it lost all the old leaves before the new buds began 
their growth, but in 1930 and 1931 the new leaf growth 
began before the old leaves had fallen in any considerable 
quantity. The other tree has had two unequal periods, 
of 14 and 17.3 months. Both trees produce flowers as soon 
as the new leaf growth is complete, and fruit freely. Also 
both trees subsequently produce a few new leafy shoots on 
some branches from time to time, but no general production 
of new leaves except at the time of a complete leaf change. 
The dates of production of new leaves have been: 


tree A 

8.7.1928 

8.9.1929 
18.2.1931 


interval 

14 months 
17.3 „ 


tree B 

10.2.1929 

20.2.1930 

22.2.1931 


interval 

12.3 months 

12.1 „ 


Sterculia carthaginis Cav. 

Tropical America. 

A well grown tree of this species in the Singapore 
Gardens has been curiously irregular in its behaviour. 
When a general leaf-fall takes place, the procedure is as 
follows. The old leaves turn brown and fall, at first a few 
here and there, and finally the whole very rapidly; the 
leaf-fail takes from two to four weeks to complete. The 
new leaf buds begin to expand a few days before the fall 
is complete. The new growth is complete in about a fort¬ 
night. Flowers are borne with the new leaves. On various 
occasions however partial leaf change (on a few branches 
only) and flowering has taken place. The periods between 
general leaf changes_were two short ones followed by two 
long ones. Dates of new leaf development were: 


11.12.1927 

interval 

22.7.1928 

7.4 months 

10.3.1929 

7-6 „ 

17.2.1930 

11.2 „ 

21.2.1931 

12.1 „ 
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Flowering without leaf-change occurred in September 
1927 and partial leaf change with flowering in December 
1929 and September-October 1930. 

Sterculia macrophylla Vent. 

Malaysia. 

Two young trees (aged about 15 years) in different 
parts of the Singapore Gardens have been observed. Their 
leaf-periods have been rather irregular. New leaf buds 
opened on the following dates, simultaneously with the fall 
of the old leaves: 


tree C 

interval 

tree Z 

interval 

7.9.1927 

5.8.1928 

10.9 months 

16.9.1927 

12.8.1928 

10.9 

months 

1.6.1929 

9.9 „ 

1.6.1929 

9.7 


20.6.1930 

12.6 „ 

14.4.1930 

10.4 

yy 

2.2.1931 

7.4 „ 

5.4.1931 

11.7 

yy 

Tamarindus indica Linn. The Tamarind. 
Pantropic. 




This species is slow in growth in Singapore and does 
not attain the large dimensions of the trees which form 
such fine avenues in the eastern part of Java. In east 
Java the trees change their leaves once a year, towards 
the end of the dry season, and are rarely leafless. At 
Buitenzorg the leaf change is irregular; the time of year 
is not fixed and there is not always a year between changes. 
An old tree changed its leaves in August 1923, January 
and September 1924 (Coster, 1927, p. 78). In Singapore 
I have observed a tree in the Botanic Gardens through 
two changes. The new leaves began to grow while the old 
leaves were falling, so that the tree was never quite bare. 
In 1930 and 1931 the leaves turned brownish and began 
to fall in January and February; in 1930 I first observed 
new leaves growing generally on March 23rd, and in 1931 
on March 15th. In 1931 I observed several other trees in 
Singapore changing their leaves in the months of February 
and March. A young tree in the Gardens, planted in 1925, 
lost all its leaves and stood bare for a few days, the new 
buds opening about February 15th. It appears likely that 
most tamarind trees in Singapore change their leaves at 
about this season; but several more years observation is 
necessary to confirm this. 

Terminalia catappa L. Ketapang. 

S. Asia. 

Wright reports (p. 423) that at Peradeniya trees of 
this species change their leaves twice a year in February- 
March and August-September. Coster (1923, p. 144) 
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states that in East Java the trees change their leaves twice 
a year, at about the same times as in Ceylon. Irvine 
(Plants of the Gold Coast, p. 408) reports that in the Gold 
Coast the trees usually change their leaves twice a year, 
or sometimes three times. 

In Singapore I have kept exact records of one tree 
during six leaf-periods. This tree has changed its leaves 
at six month intervals, in January-February and July- 
August. My impression is that most of the other trees of 
this species in Singapore behave in a similar manner, but 
I have not enough records to be certain of this. The dates 
of development of new leaves for the observed tree have 
been: 


8.1.1928 

8.7.1928 

6.0 

months 

3.2.1929 

6.8 

99 

11.8.1929 

6.3 

99 

9.2.1930 

5.9 

99 

8.8.1930 

6.0 

99 

6.2.1931 

5.9 

99 


Terminalia subspathulata King. 

Singapore. 

A fine tree of this species occupies a prominent position 
in the Singapore Botanic Gardens. It has a leaf period 
of about a year, but is not so constant in its behaviour as 
some other species. It begins to lose its leaves about 
October and continues slowly through the wet season and 
more rapidly in February and March. The new leaves 
appear about the same time as the last old leaves fall. The 
tree flowered very little in 1928 and 1929; in 1930 it 
flowered heavily about six weeks after the new leaves began 
to appear. The dates of new leaf production have been: 
19.4.1928, 17.3.1929, 16.3.1930, 31.3.1931. 

SUMMARY. 

1. An account is given of the behaviour as regards 
leaf change of a number of deciduous trees in the very 
uniform climate of Singapore, and also of the flowering of 
a few species of evergreen trees. Some climatic data are 
given. 

2. Trees of a number of deciduous species change 
their leaves annually, usually at the change of season 
about February; a few change their leaves in August. 

3. Trees of four species have been observed to 
change their leaves twice a year, usually in February and 
August. 
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4. Trees of a number of other species each change 
their leaves at approximately constant intervals not of six 
or twelve months and almost independently of climatic 
conditions; there is variation from tree to tree even in 
the same species. 

5. Trees of a few species have shown very irregular 
periods. In particular, trees of Hevea braziliensis are very 
uncertain in their behaviour. 

6. The idea of senescence of leaves of deciduous 
trees is suggested as an explanation of the approximate 
constancy of period of deciduous trees in a relatively 
uniform climate; but even small climatic changes probably 
have some influence, the susceptibility to such changes 
varying with different tree species. The periodicity of 
deciduous trees is a result of the interaction of internal 
and external factors which differ slightly with, every 
individual. 

7. Some evidence of the dependence of fruit trees 
and other evergreen trees on dry seasons for flowering is 
given; and an account of the periodic flowering of certain 
species. 
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